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　　　　　　　　　　　　　　　　　　　　　要　　　　約
　高知県東部，四万十帯の新生界の室戸半島眉群奈半利川層と室戸層から下記の二枚貝化石を確認したの
で，本文中に記載した，
　　　　奈半利川層
　　　　　　　Ａぶａ　(Ｔｒｕｎｃａｃｉｌａ）ｄｅｃｉｓａ　(ＣＯＮＲＡＤ）
　　　　　　　Ｐｏｒtｌａｎｄｉａ　(Ｐｏｒtｌａｎｄｉａ）社誌ａｒｉｅｎｓiｓsp. nov.　　　　　　｀
　　　　　　　Ｐａｒｖａｍｕｓｓiｕｍtｎｏｕei　(ＯＭＯＲＩ）
　　　　　　　Ｃｒａｓｓａtella　(Ｅｕｃｒａｓｓａtella,〉cfｒ，ｎｉｐｐｏｎｅｎｓiｓYOKOYAMA
　　　　室戸層
　　　　　　　Ｎｕｃｕla（ＬａｍｅｌＬｉｎｕｃｕla)　efｔ，hiｚｅｎｅｎｓiｓNagao
　　　　　　　Ｐｒｏｐｅａｍｕｓｓiｕｍｍｌμ･ｏtｏｅｎｓiｓsp.ｎｏｖ･
　　　　　　　Ｖ ＣＴｉｅｒiｃａｒdiａCs. 1.) sp.
　産出化石から考察すると，奈半利川層産の二枚貝は，いずれも始新世中期を示すものである．また室戸
層産のものは，始新世～漸新世と考えられる．
　このほか，先に甲藤ら(1979)は奈半利川層から始新世中期のナンノプランクトン化石を報告した．ま
た最近，室戸層からは始新世後期のナンノプランクトンが確認され（岡田尚武博士の私信による），また
漸新世の放散虫化石も認められている（中世古幸次郎博士の私信による）．これらは本論文の筆者らの結
論と矛盾しない．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　甲藤次郎●田代正之
Introduction
　The present　work deals with　the description of bivalve fossils from the Naharigawa and
Muroto Formations　of the　Muroto-hanto Group （ＫＡＴＴＯ　et al, 1960 ・ 1961 : Katto, 19
60 ・ 1964 ・1977) in Southern　Shimantb Terrain　in Kochi　Prefecture, Shikoku, with some
suggestions　on the biostratigraphic age control of these formations. The described species
as follows. -
　Naharigawa Formation
　　　　Acila (Ｔｒｕｎｃａｃｉｌａ）ｄｅｃｈａ（ＣＯＮＲＡＤ）
　　　　Ｐｏｒtｌａｎｄｉａ（ＰθΓtlandia^れａｈａｒｉｅｎｓiｓｓｐ. nov.
　　　　Ｐａｒひａｍｕsｎｕｍｉｎｏｕei（ＯＭＯＲＩ）
　　　　C7･ａ＾ｓａtella（ＥｕｃｒａｓｓａtelZa）ciｘ.　ｎｉｂｂｏｎｅｍｈYOKOYAMA
　Muroto Formation
　　　　Ｎｕｃｕla（ｈａｍｅｌｌｉｎｕｃｕla)cfr.hiｚｅｎｅｎｓiｓNagao
　　　　Ｐｒｏｐｅａｍｕiｓiｕｍ･ｍｕｒｏtｏｅｎｓiｓｓｐ. nov.
　　　　Vener祐αΓdia (s. 1.) sp.
Contribution from The Department of Geology, No. 78
２ Res. Rep. Kochi Univ.
Ｍ
　The specimens described in this paper are preserved in the Faculty of Science, Kochi
University (Kochi 780).
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　　　　　　　　　　　Text-fig.1. Map showing fossillocalities
　　　　　　　　　　　　　Ｍ: Muroto･misaki　　S : Sakamoto　　Sa : Sakiyama
　　　　　　　　　　　　　Ｎ: Nishinokawa　　　Ｋ : Kamo
　Before going into our study we express our sincere thanks to Prof. T. SHUTO of Kyushu
Univ., Dr. K. Nakaseko of Osaka Univ. and Dr. H. Okada　of　Yamagata Univ. for
their helpful discussions. Our thanks are due to Dr. A. TAIRA of Kochi Univ. for his
valuable advice. We are also grateful to Mr. K. Sano ，０ｆKochi Univ. for supplying us
ａ nuculid bivalves from the Muroto Formation.
　　　　　　　　　　　　　　　　　　　　　Systematic description
　　　　　　　　　　　　　　　　　　　　　Order Nuculoida Dall
　　　　　　　　　　　　　　　　　　　Superfamily Nuculacea Gray
　　　　　　　　　　　　　　　　　　　　　Family Nuculidae Gray　　　　　　　　　　　　　‘ ●
　　　　　　　　　　　　　　　GenuＳ　ＡｃtｉａAdams ａｎ（!ADAMS, 1858
　　　　　　　　　　　　　　Subgenus ＴｒｕれｃａｃｉｌａGrant and Gale, 1931
　　　　　　　　　　　　　　　Acila（Ｔｒｕｎｃａｃｉｌａ）ｄｅｃｉｓａ（ＣＯＮＲＡＤ）
　　　　　　　　　　　　　　　　　　　Plate　l ，　　　　Figs. 1-4
1936. Acila (Tr･ｕｎｃａｃｉｌａ）ｄｅｃtsａ（ＣＯＮＲＡＤ）；　SCHENCK, Ge。/. s。c. Am・rica, Sp. Pap。，
　　　　No. 4, p. 53-56, pi. 3, figs. 1-9
1938. Acila (Ｔｒｕｎｃａｃｉｌａ）ｄｅｃｈａ(Conrad) ; Turner,ＧｅｏＺ. Soc. Am・rica, Sp. Pa戸。，
on the Molluscan Fauna of the Shimanto Terrain ５
　　　　　No. 10, p. 41-42, pi. 5, figs. 2-3　　　　　　　　　　　　　　　　　　　　　・
　1939. Acila (Ｔｒｕｎｃａｃｉｌａ）ｄｅｄsａ（ＣＯＮＲＡＤ）；　Yokes, NevむYork Ac ad. Ann?s Vol. 38,
　　　　　p. 41, pi. 1 , figs. 7-8
　1974.Ａｃｉｌａ（Ｔｒｕｎｃａｃｉｌａ）ｄｅｃｉｓａ（ＣＯＮＲＡＤ）；ＧＩＶＥＮＳ,　Ｕｎｉｘj. 　ＣａｌｉｆｏｒｎｉａＰｕbl. Ｇｅｏｌ.Sci.
　　　　　Vol. 109, p. 38, pi. 1 , fig. 1
　　Ｍａtｅｒial.- KSG 1031, from Sakiyama, Aki-gun, Kochi Pref., is ａ conjoint valves. KSG
　1030 and KSG 1032, from the same locality of KSG 1031, are external moulds.
　　Z:）ｅｓｃｒｉＭｉｏｎ.-Shell trigonal ovate, moderately inflated, longer　than　high ； umbo opistho-
　gyrous, weakly prominent, located at about one fourth from the rear of the valve ； umbonal
　angle is about 80° ； anterior ldorsal margin long, occupying　about two thirds　of the valve
　length, slightly　convex ；　posterior　dorsal　margin　short weakly concave ；　anterior margin
　narrowly rounded ； ventral margin　long, broadly　arched ； posterior　margin sub truncated,
　nearly straight, occupying　about　one third　of the　valve height ； surface ornamented with'
　chevron-shaped divergent ribs ； each　apical　angle　of the chevrons about 40° ； a biseとting
' line of the chevron extending from ａ point a little anterior to the umbo to ａ nearly mid-point
　of the ventral margin ； the ribs anterior to the bisecting line about 20， paralleled with the
　anterior dorsal margin ； the ribs posterior tｏヽthe line about 22, subradial ； lunular area well
　impressed, somewhat depressed, ornamented　with about　20 transverse ribs which conjoint
　with the ribs of anterior part of the disk ；　escutcheonal area very narrow, ornamented with
　numerous horizontal ribs which conjoint with the ribs of posterior part of the disk.
Mｅａｓｕｒｅｍｅｎtｓ（ｉｎｍｍ）.－
　　　　　　　Specimen
KSG 1030, right valve
KSG 1031, conjoint valves
KSG 1032, left external mould
Length
15.8
16.7
15.･2
Height
11.3
14.5
10.8
Thickness
　－
8.9/2
　－
　Ｒｅ？ｎａｒfeｓ-Two materials (KSG 1030, 1032) are somewhat defomed. The inner structure
of this species is unknown in detail.
　This species is undoubtedly referable　to Acila CＴｒｕｎｃａｃｉｌａ）ｄｅｃｈａ（ＣＯＮＲＡＤ）fｒｏｍ　the
Eocene Formations of Washington, Oregon and California. Several species of T7･ｔ４れｃａｃｉｌａ
from the Paleogene of Japan, e. g., A. (T.)ｎａｇａｏｉOyama and MizuNO (1958) from
the Kishima Formation (Oligocene), A. (T.)ｏｖａｍａｄｅｎｓiｓHiRAYAMA (1955) from the Asagai
Formation (Oligocene) and A. (T.)ｂｉｄｕｒａtａ（ＹＯＫＯＹＡＭＡ）（ＮＡＧＡＯ and HUZIOKA, 1941)
from the Poronai　Formation (Oligocene), are clearly discriminated from this species in
having their more rounded outline and larger angle of the chevrons on the disk.Ａｃｉｌａ
（Ｔｒｕｎｃａｃｉｌａ）ｓhｔｍｏｊtｍｅｎｓisTashiro (1976) from the Himenoura Group (Maastrichtian) of
Kyushu, is similar to this species in its inflated valve and subtriangular outline. but differs
in its more numerous and finer ribs, and more posterior location of the bisecting line. Acila
（Ｔｒｕｎｃａｃｉｌａ）hofefeaidoenｓtｓ(NAGAO, 1932; ICHIKAWA and Maeda, 1958; Saito, 1962;
Tashiro, 1976) from the Cretaceous of Hokkaido, Northeast Japan, Izumi Mountains and
Kyushu, is also discriminated from this species in its rounded and elongated outline.
４ Res. Rep. Kochi Univ.,　Vol. 28.,　Nat. Sci.
　Occurrence -Black shale　of the Naharigawa Formation at about 300 m west of Sakiyama,
Kitagawa-mura, Aki-gun, Kochi Pref.. This　species　suggests　theNaharigawa Formation
is the Eocene in age.
　　　　　　　　　　　　　　　　　　Genus Nucula Lamarck, 1799　。
　　　　　　　　　　　　　　　　Subgenus I^ａｍｅｌｌｉｎｕｃｕｌａSCHENCK, 1944
　　　　　　　　　　　　　　Nｕｃｕla（Liamellinｕｃｕla) cfr.htｚｅれｅｎｄｓNagao
　　　　　　　　　　　　　　　　　　Plate　l ・　　　　Figs., 5 and　６
　Ｍａtｅｒial.- KSG 1999 is a right valve collected from Nishinokawa of Hanezaki, Muroto
City, by Mr. K. Sano; KSG 1998 is a left valve, from Odara of Uto Peninsula, Kuma-
moto Pref.
　Ｄｅｓｃｒtｂtｉｏｎ.-Shell　small, elongate ovate, weakly　inflated ; umbo opisthogyrous, weakly
prominent, located at about three fifths from the front of the valve ； umbonal angle is about
120° ； anterior dorsal margin long, nearly straight ； posterior dorsal margin occupying about
a half length of the anterior one, about　a half to the height of the valve ； anterior　margin
rounded ；　ventral margin broadly arched ；　posterior margin short, slightly convex ；　surface
ornamented with numerous laminating concentric　ribs [and　very　fine　radial　striae ；　hinge
line narrow but elongated with numerous taxodont teeth ； inner margin finely crenulated.
　Ｒｅｍａｒks.-This species from the Shitnanto Terrain, is represented by an only specimen of
right valve. It measures 10.6 mm in length and ７.4 mm in height.･　Ａ specimen which is
undoubtedly identified to this species, from the Kyoragi Formation of Uto Peninsula, Kuma-
moto　Pref., is :also measures　10.8 mm in length, 8.0 mm in height and　1.６ mm　in
thickness.
　Since the specimens are smaller than the type specimen ｏｉＮtｉｃｕla（l^ａｍｅｌｌｉｎｕｃｕlａ）hiｚｅれｅｎｓiｓ
Nagao (1928) from　the　Iojima Formation (Oligocene)トof North　Kyushu, the　present
specimens are nearly identified to the typical Ｎ.（£｡）hiｚｅれｅれｓiｓin their arrangiment of the
ribs and striae on the disk　and　the rounded　outline. 　Ｎｕｃｕla（Liamellinｕｃｕlａ) milれｅｉ YO-
KOYAMA (1911) from　the　Poronai　Formation (Oligocene) of Hokkaido, is similar to this
species in its small size of the valve. N. C£｡) milnei is, however, characterized by more
distinct radial striae than those of this species.
　Occurr,・nee.- Black shale of the Muroto Formation at Nishinokawa, Hanezaki, Muroto
City, Kochi Prefecture.　　　　　　　　　　　　　　　　こ
　　　　　　　　　　　　　　　Family Nuculanidae Adams and Adams
　　　　　　　　　　　　　　　　　　　　Subfamily Yoldiinae Habe
　　　　　　　　　　　　　　　　　　Genus Ｐｏｒｔiaれdl･aMORCH, 1851　。
　　　　　　　　　　　　　　　　Subgenus ＰｏｒtｌａｎｄｉａMORCH, 1857
　　　　　　　　　　　　　　Poｒtiaれdia (･Ｐｏｒtｌａｎｄｉａ）ｎａｈａｉHensis。sp.nov｡
　　　　　　　　　　　　　　　　Plate　l ， Fig. 7-11, Text-fig. 2
　Ｍａtｅｒial.- KSG 1041 (holotype) is a right valve ； KSG 1035 and KSG 1036 (paratypes)
are right valves ； KSG　1033 and KSG　1034 (paratypes) are !eft valves ； all the specimens
are collected from Sakiyama, Aki-gun, Kochi Pref.　　ヽ･
　Ｄｅｓｃｒiptｉｏｎ.-Shell large to medium in size, elongate ovate 9r roundly subquadlate, longer
on the Molluscan Fauna of the Shimanto Terrain ５
about twice times than　the　height of　the　valve, moderately　inflated ； umbo orthogyrous,
weakly elevated from the hinge margin, located at about one　third　from the front of the
valve ； anterior dorsal margin short, weakly　concave　near　the umbo　but slightly convex
on anterior ；　posterior　dorsal　margin long, nearly　straight ；　anterior margin semicircular,
gradually changing into broadly arched ventral margin ； posterior margin obliquely truncated.
wealy convex ；ａ corner between　the　posterior　margin　and　the posterior　dorsal margin is
angulated with about 70°； umbonal angle　is about 150°； posterior carina not angulated but
forming bruntly elevated ridge, extending from the umbo to　the　postero-ventral margin,
slightly　concave ；　posterior　area　which　located　behelng　the　posterior　carina somewhat
depressed and flattened ；surface ornamented with broadly spaced concentric wrinkles ；growth
lines　very　weak, irregularlly　spaced ； lunular　area absent ； escutcheonal area narrow but
elongated, boundared from the posterior　area　by an　angulated　ridge　which extends from
the umbo to postero-dorsal margin.
Text-fig. 2. Ｐｏｒtｌａｎｄｉａ（Ｐｏｒtｌａｎｄｉａ）jiahaｒｉｅｎｓtｓKatto and
　　　ＴＡＳ田RO, sp. nov. Lateral view of left valve
Mｅａｓｕｒｅｍｅｎtｓ（ｉｎmm) -
　　　　　　　Specimen
KSG 1041, right valve
KSG 1033, right valve
KSG 1034, right valve
KSG 1035, left valve
KSG 1036, left valve
length
-
　25.5
　16.5
　12.9
　20.3
　16.3
height
?????????????
9.6
9.8
　Ｒｅｍａｒkｓ.-Hinge structure of this species is unknown.　This species is characterized by
the concentric wrincles of the surface. The wrincles are irregular in the stoutness and the
arrangement, generally stronger under the umbo than on the　anterior　and　posterior lateral
parts of the disk. The posterior carina is rather distinct and elevated foＴ　Ｐｏｒtｌａｎｄｉａ｡
　Ｐｏｒｉｌａｎｄｉａ　ｉＤａtａｓei(Kanehara)(Uozumi, 1955; Oyama and MiZUNO, 1960) from the
Poronai Formation (Oligocene) of Hokkaido, is　similar　to　this　species　in the　elongated
outline, but differs in its smooth surface.Ｆｏｒtｌａｎｄｉａ　ｏｒienialｕ(Krishtofovich) (1969)
from the Origocene Formation of Kamchtka, resembles this species in its inflated umbo and
somewhat strong posterior Carina, but discriminates easely　in its　smooth surface and more
anterior location of the umbo than that of this species.
６ Res. Kochi Univ. Vol. 28.,　Nat. Sci.
　Occurr。nee｡- Black shale of the Naharigawa Formation of the Muroto-hanto Group, at
about 300 m west of Sakiyama, Kitagawa-mura, Aki-gun, Kochi Prefecture.
　　　　　　　　　　　　　　　　　　　　　Order Pterioida Newell
　　　　　　　　　　　　　　　　　　　　　Suborder Pterina Newell
　　　　　　　　　　　　　　　　　Superfamily Pectinacea Rafinesque
　　　　　　　　　　　　　　　　　　　Family Pectinidae Rafinesque
　　　　　　　　　　　　　　　　　Subfamily Propeamussiinae Abbott
　　　　　　　　　　　　　　　　　　Genus Parvamussium Sacco, 1897
　　　　　　　　　　　　　　　　　　　P ａｒｏａｍｕ％ｓiｕｍｉｎｏｕei（ＯＭＯＲＩ）
　　　　　　　　　　　　　　　　　　　　　Plate　l ，　　　Figs. 12 － 17
195S CtｅｎａｍｔｕｓiｕＴｎCs.s.) iれｏｕｅｉOmori, ＆f.Ｒｅｐ･.　Ｔ.　Ｋ. D. Sec. C. Vol. 4, No. 27,
　　　p. 15, pi. 1 , fig. 7　　　　　　　　　　　　　　　　　　　　｀
1960 CtｅｎａｍｕiiｕｍｉｎｏtｉｅｉOmori; Oyama, MlZUNO and Sakamoto,Ｇｅｏｌ.Ｓｕｒｏ.　Ｊａｐａｎ，
　　　Ilhtｒａtｅｄ ＨａｎｄｂｏｏｋｏｆＪａｐａｎＰａｌｅｏｇｅｎｅＭｏｌｌｕｓｃａ，p.118, pi. 27, fig. 8
　Ｍａtｅｒial- KSG 1038-1040 are right valves ；　KSG 1037 and 1028　are left valves ； all the
materials are collected from Sakiyama, Kitagawa-mura, Aki-gun, Kochi Pref.
　Ｄｅｓｃｒiblion.- Shell medium to small, roundly ovate, weakly　inflated, inequivalve ； umbo
not prominent, pointed at nearly midlength to the valve ； apical angle is about 110° ； hinge line
straight about two fifths　of the shel目ength ；　anterior ear　somewhat larger than　posterior ；
byssal notch narrow but very deep　in　right　valve ；　disk of ･right valve ornamented with
numerous concentric ribs ； the ribs regularly crowded　on the umbonal part but weaked into
ventral part ；　inner surface ornamented　with 10 narrow radia卜ribs which extend　to almost
to margin in the right valve ； the ribs of left valve extending from the umbo towards ventral
margin but not reaching the ventral margin with about five sixths height of the valve from
the umbo.
　Ｍｅａｓｕｒｅｍｅれts(in mm). -
　　　　　　　　　　　　　Specimen
KSG 1038, internal mould of right valve
KSG 1039, right valve
KSG 1040, internal mould of right valve
KSG 1037, internal mould of left valve
KSG 1028, internal mould of left valve
length
-
　8.4
　8.0
　6.3十
　8.0
15.0
height
-
　8.0
　7.4
　5.8
　7.4
13.6
　Ｒｅｍａｒks.-The surface ornamentation　of the left　valve　is unknown. Present specimens
are undoubtedly　identified　with　Ctｅｎａｔｎｔｉｓｓiiｘｍ(s.s.)ｉｎｏｕｅｉOmori from the Sakasegawa
Formation (Upper? Eocene) which was well difined by Omori (1955). In the・Sakasegawa
Formation of Amakusa-Shimojima Island, this species occurs abundantly in the lower part
of the formation. This is also known from the Kyoragi Formation (Middle Eocene) of Uto
Peninsula and Amakusa islands of Kyushu｡
　Ｃtｅｎａｍｕ＾iｕｍｋｕｓiｒｏｅｎｓiｓCTakeda)(1953) from the Charo Formation of Hokkaido (Upper
アOligocene), is discriminated from this species in its less numerous inner ribs.Ｐａｒｕａｍｉｔsstｕｍ
ｚitteli（ＨＵＴＴＯＮ）（ＢＯＲＥＨＡＭ 1965) from the Lower Oligocene of New Zealand have larger
　　　　　　　　　　　　　　　●　　　　　　s　　　　　　　　　　　　　　　l　　　　　　　　　　　　■　　　　　　　　・
valve and less numerous inner ribs than in this species.
　Occurr・nee｡- Black shale of the Naharigawa Formation at Sakiyama, Kitagawa-mura,
Aki-gun, Kochi Prefecture. This species suggestes the Naharigawa Formation is the Middle
or Upper Eocene in geological age.　　　　　　　　　　　　　　　　　　　/　　。
　　　　　　　　　　　　　　　Genｕｓ Ｐｒｏｐｅａｍｕiｓiｕｍ.ＧｋｅｇORIO, 1884
　　　　　　　　　　　　　　　　Pｒｏｂｅａｍｗsｓii£ｍｍｌ£ｒｏtｏｅｎｓiｓsp. nov｡
　　　　　　　　　　　　　　　　　　Plate　l ，　　　　Figs. 18-21
　Matｅｒｉａｌ.-KSG 1024 (holotype) is external and internal moulds of a left valve collected
from Sakamoto of Muroto City, Kochi Prefecture ； KSG 1025 (paratype) is ａ conjoint valves
from the same locality of the holotype･.
　Ｄｅｓｃｒibtｉｏｎ.-Shell medium in size, inequivalve, roundly ovate, tallerthan lenght, weakly
swollen ； right valve is smaller than left valve with about two thirds of the left valve in the
height; umbo small, not prominent, located at nearly mid-point to the valve-length ； apical
angle is about 70°； hinge line very short with about one sixth of the length ’ofleft valve ；
both ears small, symmetrically situated ； surface of left valve ornamented with fine numerous
radial riblets； inner surface　of left valve ornamented　with 10 narrow radial ribs extending
from the umbo towards ventral margin, but not reaching the margin.
Mｅａｓｕｒｅｍｅｎtｓ（ｉｎ ｍｍ）.－
Tｅｘt-ｆｉｅ，3.ＰｒｏｐｅａｍｕｓｓiｕmmiiｒｏtｏｅｎｓiｓKatto and Tashiro, sp. nov.
　　Internal view of left valve
８ Res. Rep. Kochi Univ. Vol. 28.,　Nat. Sci.
　Remarks ~ The surface ornamentation of the right valve　is unknown, The riblets of the
surface of left valve are very fine, narrower than their interspaces and number about 6　in
the distance of　ｌ　mm on the marginal part of KSG 1025｡
　This species is referable to ａ member of genus Ｐｒｏｂｅａｍｕssiｕｍ，沁dging from its oblong
outline, small ears and　the　shorter　inner　radial ribs　than　thoｓｅ ｏ? ＦａｒｖａｍtふssiｕＴｎ.This
species resembles Amu∫sium sp. (Yamana, 1972) from the Miocene　Formation of Tottori
Prefecture　in its oblong outline and narrow ears, but differs　in its small shell and narrow
apical angle｡
　０ぽz4ｒΓenc。｡- Black shale of the Muroto Formation･of the Muroto-hanto Group at Sakamoto,
Muroto City, Kochi Prefecture.
　　　　　　　　　　　　　　　　　　Order Veneroida Adams and Adams
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ＦＩ　　ＩSuperfamily Carditacea Fleming
　　　　　　　　　　　　　　　　　　　　Family Carditidae Fleming
　　　　　　　　　　　　　　　　　　Subfamily Venericardinae Chavan
　　　　　　　　　　　　　　　　　　Genus VenericaΓdia Lamarck, 1801
　　　　　　　　　　　　　　　　　　　　　　V ｅｎｅｒｉｃａｒｄｉａ(s.1.) sp｡
　　　　　　　　　　　　　　　　　　　　　　Plate　1 ，　　　　Fig. 22
　iAatｅｒial.- KSG 1026 is a fragmental right valve collected from Muroto-misaki, Muroto
City, Kochi Prefecture.
　Ｄｅｓｃｒゆtｉｏｎ.-Shell, small, well inflated ；　surface　ornamented　with strong　and somewhat
granulated radial ribs ； grouwth lines distinct.
　Remarks.-This specimen　is similar　to Vener必αΓμfα(Ven。ｒ必αΓ?）ｍａれｄａｉｋａ　YOKOYAMA
(1911; Nagao, 1928) from the Eocene Formation of North Kyushu, in　its strong radial
ribs, but this specimen differs from ｍａｎｄａｉｃａin having　its　broader　and less　granulated
radial ribs than those of the latter. Venericardia (Ｖｅｎｅｒｉｃａｒ’?）ｓｕｈｎｉｐｂｏｎｉｃａ(Nagao,1928)
from the Ashiya Group (Lower Miocene) of North Kyushu, is discriminated from this
material in its weaker and broader radial ribs.
　０ぼurr？nee ― Coarse grained sandstone of the Muroto Formation　of the Muroto-hanto
Group, at Muroto-misaki, Muroto City, Kochi Prefecture.
　　　　　　　　　　　　　　　　　　　SuperfamilyCrassatellacea FfeRUSSAC
　　　　　　　　　　　　　　　　　　　　FamilyCrassatellidae F&russac
　　　　　　　　　　　　　　　　　　　SubfamilyCrassatellinae FfeRUSSAC
　　　　　　　　　　　　　　　　　　　GenusＣｒａｓｓａtｃＵａLamarck, 1799
　　　　　　　　　　　　　　　　　SubgenusＫｕｃｒａｓｓａtｅｌｌａIREDALE,1924
　　　　　　　　　　　　C7･ａｓ％ａtella（ＥｕｃｒａssａｌｅＵａ）Ｃ?Ｔ.　ｎｉｂｂｏｎｅｎｓisYOKOYAMA
　　　　　　　　　　　　　　　　　　　　　Plate　1，　　　　Figs. 23-25
　Matｅｒial.- KSG 1051 is a conjoint valves coUectod from Saklyama, Kitagawa-mura, Aki-
gun, Kochi Prefecture.
９　Ｒｅｗiaｒfeｓ.-The　specimen　is　measures　43.5 mm in length, .37.0 ｍｍ’in height and 22.4
mm in conjoined thickness.
　Surface ornamentation of this specimen is nearly effaced except for only　the ventral part
of the right　valve, for　weatherring. The ornamentation　is　composed　by　fine　numerous
concentric striae and broadly　spaced narrow　concentric ribs. The striae are banded betw-
een each interspaces of the ribs.
　This species is nearly　identified with　Cｒａｓｓａtella（Ｒｕｃｒａｚｓａtella）ｍｂt〉ｏｎｅｎｓｉｓYOKOYAMA
(1911; Nagao, 1938) from the Eocene Formation of North Kyushu　and Amakusa Islands,
in its prosogyrate umbo, subquadrate　outline　and　the　concentric　striae　and　ribs on　the
surface. We ｄｏレhowever, not refer this specimen to C. (£.)戒妙ｏｎｅｎｓｔｓ exactly, because
of poor‘ preservation ｏｆ･the specimens .
　Occurr。,2c。- Black shale of the　Naharigawa Formation　at Kamo, Sakiyama, Kitagawa-
mura, Aki-gun, Kochi Prefecture ；
Geological ages of the Naharigawa and Muroto Formations
　The geological age of the Naharigawa Formation is estimated at the Middle Eocene by the
occurrence of Acila CＴｒｕｎｃａｃｉｌａ）ｄｅｃｉsａ，Ｐａｒｖａｍｉ£ＳＳｌＭＴｎｉｎｏｕｅｉand Ｃｒａｓｓａtella（＼.tＬＣＴａ％＾ａtella）
ｎｉｂｂｏｎｅｎｓiｓ.The Muroto Formation is　probably younger　than the　Naharigawa Formation,
possibly the Upper Eocene or Oligocene in age, due to the following line of evidences.
　The　Eocene　species　of　VeneΓz‘ｃαΓｊ必　are　referable　to　subgenus　Venericar, e. g., V.
(Veneri‘じαΓ）戒妙ｏｎｉｃａ. Veneri･ごαΓdia (s. 1.) sp. from the Muroto Formation do not refer to
the Venericar　in its strong radial ribs on the disk. V. (s. 1.) sp. rather resembles to the
species of subgenus Cycloca?ia, e. g., V. (C.)ｄａｄａｉｒｅれsis（ＨＡＴＡ（ａｎｄ Nl SHI YAM A,
1952) and ｙ． （Ｃ．）ＴｊｅｓtitｏｉｄｅｓMiZUNO (1952), both from the Oligocene of North Kyushu,
in　its　strong　ribs. Some　species,ｅ. 　ａ.，Ｖｅｎｅｒｉｃａｒｄta　hiｚｅｎｅｎsis(NAGAO, 1928), V.
ｍａｎｄａｉｋａ（ＹＯＫＯＹＡＭＡ，1911）ａｎｄ Ｖ. ｉａｂｏｎｉｃａ MiZUNO (1952), have strong　radial ribs
like ｙ. (s. 1.) sp. They are known from the Oligocene or the Miocene of North Kyushu･
Species referable to Ｐｒｏｐｅａｍ.ｕ%ｓiｕｍ.have not　been yet described　in the Eocene or older in
Japan.Ｎｕｒｕln（Liamellinｕｃｕla）hiｚｅｒａｅｎｓtｓ probably ranges from the Eocene to the Oligocene,
judging from the occurrences of this species from the Kyoragi Formation (Eocene) and the
Iojima Formation (Oligocene). Therefore, these evidence suggests that, at least, ａ part of
the Muroto Formation is the Upper Eocene or Oligocene in age.
　Recently, Katto et a1. (1979) reported the Middle . Eocene, nannoplankton (coccolith)
fossils from　the　Naharigawa Formation.　This　supports　our　tentative　conclusion　of　the
geological age of the Naharigawa Formation determined by the bivalve fossils.　.．
　According　to　Dr. K. Nakaseko (1979, M. S.), a part of the Muroto Formation is
characterized by the　Oligocene and Lowermost . Miocene radiorallian fossils. While the
Uppermost Eocene coccolith fossils are found from the Black shale containing Ｐｒｏｂｅａｍｕsｓiｕｍ
ｍｕｒｏｌｏｅｎsiｓsp. nov., of the Muroto Formation at Sakamoto of Muroto City, by Dr. Ｙ.
Okada. These also dose not contradict our conclusion.
10 Res. Rep. Kochi Univ.,　Vol. 28. Nat. Sci
References
BOREHAM, A. U. E. C1965):Ａ Revision of Ｆ. W. Hu‘tton's Pelecypod Species Described in
　　the Catalogue of jTertiary Mollusca and Echinodermata C1873)ごＮｅｗ ＸｅａｌａｎｄDep. Set･
　　Ｉｎｄｕｓtｒ. Res. 84 p･， 20 pis.
GiVENS, C. R. C1974):Eocene Molluscan Biostratigraphy of the･Pine Mountain Area, Ventura
　　County, Califoｔｎｉａ. Ｕｎｉｔ;｡ ＣａｌｉｆｏｒｎｉａＰｕＷ. Ｇｅｏｌ.　Ｓｅｔ.Vol. 109, 107 p., 9 pis.
Hatai, K. and NiSHIYAMA, S. C1952):Check List of Japanese Tertiary Marine Mollusca. Sci.
　　沢砂. Toh。ｋｕ Ｕｎｉｘ，｡，Ｓｅｒ.2, Sp. Vol., No. 3, 164 p.
ICHIKAWA, K. and Maeda, Y. C1958):Late Cretaceous Pelecypods from the Izumi Group.,
　　Part II. Order Taxodontida, Prionodontida, Dysodontida, Desmodontida and Adapedontida.
　　Ｊｏｕｒ，Inｓt. Ｐｏｌｙt. Osaka C岨yび77函｡。Sa･. G, Vol. 4, p. 71-112, pis. 3-7.
Katto, J. (1990):Some Problematica from the SO･called Unknown Mesozoic strata of the
　　Southern Part of Shikoku, Japan. Ｓｅt. Ｒｅｐ.　ＴｏｈｏｋｕＵｎｉ-ｕ.｡　Ｓｅｒ. ２. Ｓｐｅc. Vol., no. 4.
Katto, J･, Kojima, G., Sawamura, T. and SUYARI, K. C1960 ・ 1961):The Geology and Mineral
　　Resources of Kochi Prefecture, with Geological Map Cl/200000).
Katto, J.ぐ1965):Some Sedimentary structures and Problematica from the Shimanto Terrain
　　of Kochi Prefecture, Japan.Ｒｅｓ. Ｒｅ夕．Ｋｏｃｈｉ ｕniで｡,　Ｖｏｌ. 13, Ｎａt.Ｓｃｉ., no. 6.
Katto, J. C1977}:On the Aki-Sukumo Tectonicline and Muroto-hanto Group. Ｇ。。Z.Ｎｅｘｕｓ，
　　no. 231 fin Japanese).
Katto, J･， Matsumaru, K., Okada, Y. and Taira, A. 0979):A discovery of the Eocene fossils
　　　from the Muroto-hanto Group and the Shimizu Formation, and its stratigraphic significance.
　　　Ｇ，。/. news, no. 294. (in Japanese)
Krishotofovich, L. V. (1969):Molluscan fossils from the Miocene Formation of Eastern
　　Kamchatka. Trudy Vnigri‘, no. 268, p. 172-211, 8 pis.
MIZUNO, A. C1952):Description of the Paleogene Molluscs from Sakito, Nagasaki Prefecture,
　　Japan. TΓans.Ｐｒｏｃ，Ｐａｌａｅｏｎt．Ｓ,χ．Ｊ吋Ｍｎ, Ｎ. 　Ｓ。No. 6, p. 185-193, 1 pi.
Nagao, T.ぐ1928):Palaeogene Fossils of the Island of Kyushu, Japan. Part 1, Sci Rや･
　　ＴｏｆｉｏｆｅｔｔＩｍｐ. 　Ｕｎｉｖ.,Ｓｅｒ. 2, Vol. 9, No. 3, p. 97-128, 5 pis.. Part 2， Ibid, Vol. 12, No.
　　1, p. 11-140, 17 pis.
Nagao, T. and HUZIOKA, K. C1941):Fossil　Acila from Hokkaido and Karahuto.Ｊｏｕｒ. Fac.
　　Ｓｃｉ.， Ｈ。ｈｋａｉｄｏＩｍｐ. ＵｎtＴＪ.，Ｓｅｒ.　４,Vol. 6 ｎ０. 2, p. 113-141, 3 pis.
Omori, M. C1955):On some fossil new species of the Genus Pｒｏｐｅａｍｕｓｓiｕm iｔom Japan.
　　Sci. R・戸．ＴｏｆｅｊｉｏＫｙoikｕ　Ｌ）ａｉｇａｈt。Ｓｅt. Ｃ,Vol. 4, No. 27, p. 7-22, 2 pis.
Oyama, K. and MiZUNO, Ａ．ぐ1958):On the New Species of Paleogene Molluscs from Japan.
　　Ｂtぶ｡ 　Ｃｅｏｌ. Ｓｕｒｖ，Ｊａｐａｎ, Vol. 9, No. 9, p. 589-606, 4 pis.
Oyama, K., Mizuno, a. and Sakamoto, T. C1960):Illustrated Handbook of Japan Paleogene
　　Molluscs. G。dl, Surv｡Japan, 244 p., 71 pis.
Saito, T. C1962):The Upper Cretaceous System of Ibaraki and Fukushima Prefecture, Japan
　　CPt. 2)｡Bull.Ｆａｃ. Ａｒtｓ, ａｎｄ Ｓｅｔ., Ibaｒaki Uniｔ)｡, Ｎａt. Set。No. 13, p. 52-87, 8 pis.
SCHENCK, H. G. C1936):Nuculid biva】ves of the genus･ Acila. G・。Z.Ｓ。c. Amer･ica Sp. Pa戸.
　　No. 4, 105 p. 18 pis.
SCHENCK, H. G. C1944):ｈａｍｅｌｌｉｎｕｃｕla.Ａ New Subgenus of Nuclid Pelecypods.Ｊｏｕｒ，Ｐａｌｅｏmt.
　　Vol. 18, No. 1, p. 97-99, 1 tｅχt-fig･
TAKEDA, H. (1953):The Poronai Formation COligocene Tertiary) of Hokkaido and South
　　Sakhalin and its Fossil Fauna. Ｓtｕｄｉｅｓｏｎ Ｃｏａｌ Ｇｅｏｌｏｇｙ. No. 3, 103 p., 18 pis.
Tashiro, M. (1976):Bivalve Faunas of the Cretaceous Himenoura Group in Kyushu.Ｐａｌａｅｏｎt，
　　Ｓｏｃ. Ｊａｐａｎ，Ｓｐ. Ｐａｐ.Ｎ０. 19， 102 p., 12 pis.
Turner, F. Ｅ. C1938;:stratigraphy and MoIIusca of the. Eocene of western Oregon.Ｇｅｏｌ.
　　Ｓ。c. Am。r. Spec. P砂｡　10, 117 p｡22 pis.
UOZUMI, S. C1955):On Some Molluscan Fossils from the Palaeogene Wakkanabe Formation in
11
　　Hokkaido， 　Ｔｒａｎｓ.Ｐｒｏｃ，Ｐａｌａｅｏｎt，Ｓｏｃ.Ｊａｐａｎ，　Ｎ.Ｓ。No 19, p. 73-80, 1 pi.
Yokes, H. E. (1939):MoUuscan faunas of the Domengine and Arroyo Hondo Formation of
　　the California Eocene. Nezむｙ。rk Acad. Set. Annels, vol. 38, 246 p. 22 p】S，
YAMANA, I. C1972):Notes on the Miocene Amusiidae from Waji, Kokufu-cho, Tottori
　　Prefecture. Bull.･Ｔｏttｏｒi Pｒef. Ｍｕｓ.，　＼0, p. 1-17, pis. 1-4.
YOKOYAMA, M. C191i; : Some Tertiary Fossils from the Miike Coalfield, 　Ｊｏｕｒ.Coll. Sci｡
　　Imp.Ｕｎｉx。Tofeｖｏ, Vol. 27, Art. 20, p. 1-16, 3 pis.
(Manuscript received July 3，1979)
(Published December 18, 1979)
PLATE １
Explanation of Plate l
Acila　{Ｔｒｕｎｃａｃｉｌａ}　ｄｅｃｉｓａ　(Conrad;
　　Fig. 1 : left valve CKSG 103U,×2. Loc. Sakiyatna, Kitagawa･mura, Aki-gun, Kochi
　　　　　Pref..
　　Fig. 2 : right valve ぐKSG 103U,×2. Loc. ditto.
　　Fig. 3； gum cast of left ｅχternalmould CKSG 1032),×2， Loc. ditto.
　　Fig. 4 : right valve CKSG 1030），×2. Loc. ditto.
Ｎｉｉｃｕla（Ｌａｍｅｌｌｉｎｕｃｕla)　ｚlｒ，hiｚｅｎｅｎｓiｓNagao
　　Fig. 5 : right valve CKSG 19991×2. Loc. Nishinokawa of Hanezaki, Muroto City,
　　　　　Kochi Pref..
　　Fig.　6 : left valve CKSG 1998),×2.5. Loc. Odara, Misumi･machi, Uto･gun, Kuma-
　　　　　moto Pref..
Ｐｏｒtｌａｎｄｉａ　{Ｐｏｒtｌａｎｄｉａ}　ｎａｈａｒｉｅｎｓtｓ,　ｓp.nov.
　　Fig. 7 : right valve CKSG　1035;,　×　2. Loc. Sakiyama, Kitagawa-mura, Aki･gun,
　　　　　Kochi Pref..
Fig. 8
Fig.　9
Fig. 10
Fig. 11
? ? ? ? ? ? ? ?
right valve (KSG 1041),×2. Loc. ditto.
left valve ぐKSG 1033X×2. Loc. ditto.
left valve CKSG 1034),×2. Loc. ditto.
right valve CKSG 1036),×2. Loc. ditto.
Pａｒｖａｍｉ↓ｓｓiｕｍｉｎｏｕei（ＯＭＯＲＩ）
　　Fig. 12 : right internal mould cksg iO4o;,×2. Loc. Sakiyama, Kitagawa･mura, Aki-
　　　　　gun, Kochi Pref..　　　　　　　　　　　　.●
　　Fig. 13 : left internal mould CKSG 1037X×2. Loc. ditto.
　　Fig. 14 : right internal mould Cksg 1038;,×2. Loc. ditto.　　　　　　　　　　・
　　Fig. 15 : right external mould (KSG 1039), gum cast,×2. Loc. ditto.
　　Fig. 16 : internal mould of KSG 1039,×2.
　　Fig. 17 : left internal mould CKSG 1028λ　×2. Loc. ditto.
Ｐｒｏｐｅａｍｕｓｓi ｎｉｍｕｒｏtｏｅｎｓiｓ,　ｓp.nov.
　　Fig. 18 : left valve ぐKSG 1024),×1. 5. Loc. Sakamoto of Muroto City, Kochi Pref.
　　Fig. 19 : internal mould of KSG 1024, ×1.5.　.
　　Fig. 20 : internal mould of KSG 1024, X 2.
　　Fig. 21 : conjoined valves CKSG 1025),×2. Loc. ditto.
VerierteaΓdia Cs. ＼.)sp.
　　Fig. 22 : imperfect right valve CKSG 1026),×2. Loc. Muroto･misaki, Muroto City,
　　　　　Kochi Pref.　　　　　　　　　　　　　　　　　　　’
Ｃｒａｓｓａtella　{Ｅｕｃｒａｓｓａtella}　ｚiｘ，ｎｉｐｐｏｎｅｎｓiｓYOKOYAMA
　　Fig. 23 : conjoined valves CKSG 1051），×1, showing the lateral view of right valve.
　　　　　Loc. Kamo of Sakiyama, Kitagawa･mura, Aki-gun, Kochi Pref..
　　Fig. 24 : lateral view of left valve of ぐKSG 1051),×1.
　　Fig. 25 : dorsal view of KSG 1051,×1.
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